4 




Applicant: 
Serial No.: 
Filing Date: 
For: 



ATTORNEY DOCKET NO. CFBF-P02-002 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Wagner et al. Examiner: P. Gambel 

08/948393 Art Unit: 1644 

October 10, 1997 

METHOD FOR TREATING AND PREVENTING ATHEROSCLEROSIS 



CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1 .8(a) 

The undersigned hereby certifies that this document is being placed in the United States 
mail with first-class postage attached, addressed to the Commissioner for Patents, Washington, 
D.C. 20231 on %\\XYc,r> . 



Patricia McKenney 



m 



— <>_ 



CO 
CJ3 



On 



33 

m 

o 

m 

< 
m 



BOX AMENDMENT 
COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

Dear Sir: 



DECLARATION UNDER 37 CFR 1.131 



We. Denisa D. Wagner and Robert C. Johnson, declare and state as follows: 



1 . We are the applicants of the above-identified patent application, and the co-inventors of 
the subject matter disclosed and claimed therein. 



2. We are familiar with the present claims of the above-identified application, w hich are 
directed to methods for treating or inhibiting atherosclerosis in a mammal by administering an 
agent that inhibits an interaction between P-selectin and PSGL-1 and E-selectin and a ligand of 
E-selectin.. e.g. PSGL-1 (P-selectin glycoprotein ligand-1 ). soluble forms of PSGL-1. fragments 
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of PSGL-1 and mimetics of PSGL-1 . As originally conceived, our invention embraced a broad 
range of P-selectin inhibitors, such as inhibitory proteins, peptides, glycoproteins, carbohydrates, 
antibodies and chimeric constructs. 

3 We conceived the claimed invention at least as early as 1 988, and coupled with due 
diligence from a time prior to November 16, 1992, reduced the claimed in invention to practice 
at least as early as May 6, 1994. 

4. Exhibit A is a copy of a page showing a note authored by co-inventor Denisa Wagner in 
1988. The notes shown in the Exhibit were recorded by Dr. Wagner during the conference of the 
American Heart Association held in 1988, and were written on the last page of the program 
booklet next to a listing of meetings to be held in 1989. The note on the bottom right hand side of 

the page states that 

Macrophages (Mcp) eat bits of activated platelets. ELAM-1 = Padgem. Do 
monocytes bind to Padgem on platelets. Padgem is an opsomizing agent to get rid 
of debris of platelets. 

The term "Padgem" here refers to P-selectin and the term "ELAM-1" refers to E-selectin 
(Endothelial Leukocyte Adhesion Molecule). In 1988, E-selectin was known to mediate 
endothelial binding to leukocytes. We conceived that there is a functional relationship between 
E-selectin and P-selectin, and that P-selectin mediates the binding of platelets to macrophages 
(leukocytes implicated in atherosclerosis).By binding to Padgem, the macrophages are "eating- 
bits of activated platelets, thereby increasing the fat (lipid) content of the macrophages, and 
promoting their conversion into foam cells (macrophage cells with a "foamy" appearance due to 
the presence of lipids that act as precursors for atherosclerotic plaque). Exhibit A thus 
demonstrates that we had identified a role for P-selectin and E-selectin in some of the key 
pathological events involved in atherosclerosis, e.g. macrophage binding to P-selectin on 
platelets, trom a time well Derore iNovemuei iu, iy?±. 

5. Exhibit B, also written by Dr. Wagner, describes an experiment we conceived on 

February 28, 1992. Exhibit B states: 
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Breed P-selectin deficient mouse with a mouse strain that develops 
atherosclerosis. See if it (atherosclerosis) can be prevented. 

According to this proposed experiment, a mouse deficient in P-selectin would be bred with a 
mouse strain that develops atherosclerosis to determine whether atherosclerosis can be 
prevented. In other words, we conceived that if P-selectin/ligand binding and/or E-selectin/ligand 
binding could be inhibited in vivo in a mammal, the atherosclerotic lesions could be reduced or 
inhibited. In order to complete this experiment, we understood that it would first be necessary to 
prepare a P-selectin knock-out mouse, and breed this mouse with mouse strains susceptible to 
atherosclerosis. It is known that mice are generally resistant to developing atherosclerosis. The 
mouse strain most susceptible to developing atherosclerosis is the C57 black mouse. But the C57 
mouse must still be fed a high lipid diet to observe any meaningful development of 
atherosclerosis. 

6. Exhibit C, also written by Dr. Wagner, describes a proposal we conceived on March 2, 
1992, to study the role of the P-selectin in atherosclerosis by developing a suitable mouse model, 
and feeding the P-selectin deficient mice (mutants) and control wild-type mice (P-selectin 
positive) with a lipid diet. The, formation of atherosclerotic lesions in the mice would be studied 
and characterized. Exhibit C states, on page 5: 

Study the role of P-selectin in atherosclerosis by feeding P-selectin deficient and 
P-selectin positive mice a lipid diet. Study the formation of atherosclerotic lesxons 



in mice. 



Page 5 of Exhibit C also poses the question whether von Willebrand (vW) disease pigs may be 
resistant to atherosclerosis because of a lack of P-selectin. P-selectin is stored in granules 
containing vW factor, and these granules are absent in vW disease. 



7. At a time prior to November 1 6, 1 992, we undertook to prepare a mouse model for 
subsequent testing. The mouse model took at least 4 years to prepare, and was completed on or 
about September 13, 1993. In order to prepare the mouse model, we used a knock-out mouse 
deficient in P-selectin and back-crossed this mouse with C57 black mice. In order to be sure that 
the resulting mutant mouse would be susceptible to atherosclerotic lesion development, we 
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decided to breed 4 generations of mice, with each generation being more susceptible to 
atherosclerosis. First we developed a P-selectin defic.ent mouse. Then we bred the P-selectin 
deficient mouse with a C57 black mouse. Finally, we bred the offspring of the first breedmg with 
another C57 black mouse, and so on for a total of 4 back-cross breedings. We reasoned that the 
fourth generation would be suitable for evaluation. It took us about 3 years to make a P-selectin 
deficient mouse, and another year to complete the back-crossing process with the C57 black 
mice. This work was laborious and continuous, and consumed a large amount of our time and 
effort. Although the general technology for creating mouse models had been developed by 
others, we were the first to develop a P-selectin-deficient mouse model. We diligently worked on 
successfully constructing such a model, and verifying the correct properties and characteristics of 
the mutant mouse by about September 13, 1993. 

8. After the preparation of the mutant mouse deficient in P-selectin on the C57 black 
background, we promptly commenced feeding the mice (control and experimental) a diet high in 
lipids. The experimental and control mice were fed a lipid diet for approximately eight months 
prior to sacrificing the animals and recording the data, This took approximately 8 months since 
even the C57 black mice are somewhat resistant to the formation of atherosclerosis. Immediately 
thereafter, we sacrificed the animals and evaluated them for the size and character of 
atherosclerotic lesions. We prepared the table enclosed as Exhibit D on May 6, 1994. The table 
in Exhibit D shows the size of atherosclerotic lesions in P-deficient (mutant) mice compared to 
wild type mice as controls. These results demonstrate a reduction in the size of atherosclerotic 
lesions in P-selectin deficient mice. Based on these results we concluded that inhibitors of P- 
selectin/ligand binding and/or E-selectin/ligand binding would be useful for the treatment or 
inhibition of atherosclerosis, and this constitutes an actual reduction to practice of the claimed 
invention. 

9. From the above information, we aeauceu uiai uiuiu.t^ m * -o— — 

could be used to treat atherosclerosis in mammals based on the role of P-selectin and/or E- 
selectin on the pathogenesis of atherosclerosis as presently claimed in the above-identified 
application. We further believe that the above information constitutes evidence the claimed 
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invention was conceived prior to November 16, 1992, and diligently reduced to practice at least 
rly as the actual reduction to practice date of May 6, 1994. 



as earl 



We hereby declare that all statements made herein of our own knowledge are true, and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any- 
patent issuing thereon. 



Date 



Date 



Robeff C. Johnson 
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AMERICAN HEART ASSOCIATION 
CME OFFERINGS 

1989 Highlights 

For information contact the American H « rt . *f^"; *f ' 
tific Sessions, 7320 Greenv.lle Avenue. Dallas, Texas 75231. 

•criswTlFir CONFERENCE ON MEMBRANE EVENTS AND 

iSIKSiSS^cnaSnc in THE CARDIOVASCULAR 
SYSTEM 

Waikoloa, Hawaii _ . . , ani « s - Heart 

AHA Council on Basic Science and the Japanese mart 

Foundation 
January 7-11,1989 

Conference Chairman: James T. Stull, PhD 

14TH INTERNATIONAL JOINT CONFERENCE ON STROKE 

AND CEREBRAL CIRCULATION 

San Antonio, TX 
AHA Council on Stroke 

ffi'Sn: Vladimir C Hachinski. MD 
SCIENTIFIC CONf ERENCE ON CORONARY ATHEROSCLE- 
ROSIS ANlD thrombosis 

AHA ColncUs on Circulation, Atherosclerosis.' Thrombosis, and 
Clinical Cardiology " " *" 

gK^C&JnS: Paul J. Cannon. MO 

AHA COUNCIL ON EPIDEMIOLOGY 

Washington, DC ... 

AHA Council on Epidemiology 

June 18-22, 1989 iuin 

Conference Chairman: Jeremiah Stamler, MD 

M5TH TEN-DAY SEMINAR ON THE mDEMIOLOGY AND 
PREVENTION OF CARDIOVASCULAR DISEASES 

TahoeCicy. CA 

AHA Council on Epidemiology 

ffi^cf Chirman^Darwin R. Lananhe. MD. PhD 

RESEARCH 

Ar^cSunc^ for High Blood Pressure Research 
%3^ 2 CMl™«t<n W. Cowley, Jr. PhD 

62ND SCIENTIFIC SESSIONS 

New Orleans, LA 

AHA Scientific Councils ; 
November 13-16, 1989 - 
Conference Chairman; Michael R. Rosen, MD - 



•Limited attendance 
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